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HE injury-severity rate at quarries and mines 

in the 1946 National Crushed Stone Association 
Safety Competition was the fourth lowest in the 21- 
year history of the annual contests conducted by the 
Bureau of Mines, U. S. Department of the Interior. 
The 54 crushed stone operations in the Competition 
—46 open quarries and 8 underground mines—had a 
severity rate of 3.359 days lost per thousand man- 
hours of work which was we!l below the 21-year 
average rate of 5.682. However, the severity in 1946 
was more than triple the corresponding rate of 1.093 
in 1945 which was the lowest on record. Injuries 
occurred at a rate of 27.692 per million man-hours, 
a more favorable rate than the 1926-46 average but 
less favorable than the 1945 rate. Accident-free rec- 
ords were achieved in 1946 by 12 plants—11 quarries 
and 1 underground mine—which were operated a 
total of 847,990 man-hours. 

The 54 competing plants in the 1946 Competition 
were worked 8,630,738 man-hours, the largest annual 
total worktime in any contest year except in 1929. 
There were 3 fatalities and 8 permanent partial dis- 
abilities charged respectively with totals of 18,000 
and 5,816 days lost in accordance with the standard 
time-loss scale. The 228 temporary lost-time injuries 
had an average of 23 days disability per injury. All 
told, 28,991 days were lost through injuries at the 


enrolled plants, an economic loss of production equi- 
valent approximately to 100 men working 290 full 
shifts. 

Although the 1946 safety record of the 46 open 
quarries in the contest receded from 1945, the injury- 
severity rate was less than half the 2l-year average 
rate and the frequency rate of injuries was moder- 
ately lower than the corresponding average rate for 
1926-46. At the 8 underground mines in the 1946 
Competition, the severity rate was more than triple 
the corresponding rate in 1945 and was well above 
the 2l-year average rate. Injuries occurred more 
frequently in 1946 at these underground mines and 
the frequency rate increased to 26.15 from 19.37 per 
million man-hours in 1945. 


Winning Plant 


The Le Roy quarry of The General Crushed Stone 
Company at Le Roy, Genesee County, New York had 
the best safety record in 1946, and the bronze plaque 
provided by the Explosives Engineer magazine was 
awarded to this operation. Employees worked 
110,850 man-hours and achieved a perfect safety rec- 
ord without a disabling accident during the year. 
The 1946 trophy was the first awarded to the Le Roy 
quarry which has been enrolled each year since the 
contests began in 1926. However, this operation has 
had injury-free records in 5 other of the past 21 years 
and was awarded a Certificate of Honorable Mention 
for these accomplishments in 1934, 1936, 1938, 1940, 
and 1943. During the 21 years this quarry was in 
operation a total of 2,641,436 man-hours with an 
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TABLE I 


RELATIVE STANDING OF QUARRIES IN THE 1946 NATIONAL CRUSHED STONE ASSOCIATION SAFETY 
COMPETITION, BASED UPON THE ACCIDENT-SEVERITY RATES OF THE QUARRIES! 


Average 
days of 
Rank Man- Number of injuries * disability 
of hours _ — per temp. 
plant worked F. PY. P.P. Temp. Total injury 
1 110,850 _ _ 
2 110,155 _ _ 
13 230,552 — 4 4 3 
4 136 ,234 — _ _ 2 2 3 
15 305 , 638 — — 1 1 15 
16 69,317 1 1 1 
18 157,976 5 5 5 
19 160,537 - — 3 3 10 
21 259,969 1 1 57 
22 169,725 3 3 14 
23 455,452 6 6 20 
24 124,175 — _ — 1 1 40 
25 206,913 8 8 9 
26 85,600 8 8 1 
27 107 , 780 _— — —_ 3 3 15 
28 82,434 — — — 5 5 7 
29 68 , 120 — _ —_ 3 3 10 
30 309,150 _ 10 10 16 
31 120,640 4 16 
32 57,971 4 4 8 
33 214,902 6 6 22 
34 342,024 11 11 20 
35 82,284 —_ _ — 3 3 18 
36 85,525 — — _ 1 1 60 
37 478 ,489 — — 16 16 21 
38 33,170 _— _ — 1 1 24 
40 546,210 _ _ H 12 13 36 
41 87,365 3 3 27 
42 200 ,330 _— _— 1 3 4d 14 
45 234,789 11 11 30 
46 85,120 — 2 2 75 
47 15,240 5 5 10 
49 262 ,080 1 13 14 35 
50 314,869 1 32 33 28 
51 213,600 1 3 4 7 
52 159,408 1 3 4 14 
Totals and 
rates 1946 7,292,175 1 -- 6 197 204 21 
Totals and 
rates 1945 6,087,037 - 1 135 136 26 
: As reports from mining companies are idered fid 


Number of days of disability * 


F. 


P.P. 


5,141 


750 


?F., fatal; P.T., permanent total disability; P.P., permanent partial disability; Temp., temporary disability. 


Fr 


disability lost from injuries per thousand man-hours of exposure. 


Temp. 


159 


134 


338 


4,130 


3,505 


Total 


15,271 


4,255 


— Frequency Severity 
rate? rate 
0.000 0.000 

-000 -000 
-000 -000 
-000 -000 
-000 -000 
-000 
-000 -000 

- 000 -000 

- 000 - 000 
-000 -000 
-000 -000 
17.350 -043 
14.681 -044 
3.272 
14.426 058 
31.650 - 165 
18.687 181 
3.847 -219 
17.676 -247 
13.174 -263 
8.053 -322 
38.664 338 
93.458 -362 
27.834 -427 
60.655 -437 
44.040 455 
32.347 -514 
33.156 514 
69.000 
27.920 624 
32.161 -652 
36.459 655 
11.692 - 702 
33.439 - 706 
30.148 «724 
23.800 -923 
34.339 -939 
19.967 -953 
46.851 1.388 
23.496 1.762 
328.084 3.346 
53.419 3.430 
104.805 3.668 
18.727 8.530 
25.093 15.325 
16.151 96.905 
27.975 2.094 
22.343 0.699 


tial by the Bureau of Mines, the identities of the plants to which this table relates are | not revealed. 


uency rate indicates the number of fatal, permanent, and other disabling injuries per million man-hours of exposure; severity rate indicates number of days of 


— 10 10 
— — — 6 6 
— 15 15 
. — 1 4 
. 26 26 
— — — 29 29 
— 42 42 
— 40 40 
— — — 70 70 
— ~ 36 36 
_ — — 31 31 
— = 159 
— — — 62 62 
— — — = 134 
= oa 223 223 
= 60 60 
: = 15 429 504 
150 41 191 
= = — $26 326 
. 51 51 
450 449 899 
266 889 1,155 
- 1,800 22 1,822 
= - 2,400 43 2,443 
6,000 — — 6,000 
6,000 
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TABLE II 


RELATIVE STANDING OF UNDERGROUND MINES IN THE 1946 NATIONAL CRUSHED STONE ASSOCIATION 
SAFETY COMPETITION, BASED UPON THE ACCIDENT-SEVERITY RATES OF THE MINES! 


Average 
days of 
Rank Man- Number of injuries ' disability Number of days of disability ' 
of hours — pertemp. ———— -—— Frequency 
plant worked F. PF. RF. Temp. Total injury F. PT. PP. Temp. Total rate ! 
17 159,020 1 1 20 — 20 20 6.289 
20 76,480 3 3 5 14 14 39.226 
39 38 ,221 2 2 16 32 32 52.327 
43 319,652 10 10 38 382 382 31.284 
44 312,653 _ 9 9 45 407 407 28.786 
48 51,657 5 5 35 176 176 96.792 
53 299,561 2 _ 2 1 5 14 12,000 — 675 14 12,689 16.691 
Totals and 
rates, 1946 1,338,563 2 —_— 2 31 35 34 12,000 — 675 1,045 13,720 26.147 
Totals and 
rates, 1945 1,238,845 — _— 2 22 24 34 — _ 3,000 755 3,755 19.373 
' See footnotes 1, 2, and 3, Table. 1. 
TABLE III 


Severity 
rate ! 


YEARLY SUMMARY—QUARRIES IN THE NATIONAL CRUSHED STONE ASSOCIATION SAFETY 


COMPETITION, 1926-46! 


Number of injuries ! 


Number of days of disability ' 


Frequency 


Man-hours — 
Year Plants worked Fatal  P.T. Temp. Total Fatal PT. PP. Temp. Total 
1926 40 5,298,983 3 — 6 207 216 18,000 = 9,000 4,239 31,239 
1927 48 7,876,791 9 — 2 458 469 54,000 2,100 7,186 63,286 
1928 53 7,509,098 8 4 322 334 48,000 8,700 5,493 62,193 
1929 53 -7,970,325 4 = 5 286 295 24,000 5,760 5,583 35,293 
1930 68 8,013,415 6 - 9 227 242 36,000 7,250 3,671 46,921 
1931 58 5,085,857 = 4 es 13 198 215 24,000 18,660 3,540 46,200 
1932 40 2,661,850 1 4 75 80 =6,000 6,750 2,481 15,231 
1933 40 2,704,871 1 —= i 67 69 6,000 = 48 2,893 8,941 
1934 46 3,288,257 1 — 2 106 109 ~=6,000 — 2,850 1,873 10,723 
1935 46 4,166,306 2 1 8 si 88 12,000 6,000 9,900 3,015 30,915 
1936 50 =6,,399 ,023 5 = 14 182 201 30,000 — 8,168 4,590 42,758 
1937 47 6,199,001 7 9 136 152 42,000 5,875 4,461 52,336 
1938 47 4,658,119 2 6 76 84 12,000 6,600 3,184 21,784 
1939 44 4,219,086 2 2 51 55 12,000 4,800 1,678 18,478 
1940 46 4,358,409 1 = 5 78 84 =6,000 2,550 3,013 11,563 
1941 47 5,777,587 3 : 5 98 106 18,000 - 9,300 2,266 29,566 
1942 48 7,178,935 3 2 1 183 189 18,000 12,000 1,500 4,239 35,739 
1943 34 4,750,314 4 = 5 134 143 24,000 = 7,146 3,862 35,008 
1944 32. 3,996,433 3 4 118 125 18,000 3,000 3,323 24,323 
1945 46 6,087,037 = 135 1386 750 3,505 4,255 
1946 46 7,292,175 1 6 197 204 ~=6,000 5,141 4,130 15,271 
Total — 115,491 ,872 70 3 112 3,411 3,596 420,000 18,000 125,848 78,175 642,023 

' See footnotes 1, 2, and 3, Table I. 


rate | 


40. 
59. 


44 


763 
542 


-479 
-012 
-199 
.274 
-510 
148 
-033 
.273 
-103 
.278 
2.343 


.136 


Severity 
rate ! 


or 


4 
0.000 
. 126 
.183 
.837 
1.195 
1.302 
3.407 
42.359 
10.250 

3.031 

| 
.034 
3 .428 
3 .855 
4 -084 5 

: 3 
2 .306 

3 .261 
2 .420 
3 
2 .443 
l 
.380 
.653 
| 
2 .978 : 
3 .370 
3 
2 .699 : 

2 .094 
31MM 
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Man-hours 
worked 
917,926 
318,449 
542 ,193 
665 ,520 
595 ,367 
345,105 
158 ,450 
229 ,381 
248 ,146 
175,$$4 
334 ,747 
364 ,680 
334 ,442 
393 ,039 
375,987 
591 ,568 
785 ,894 
1,019,771 
727 ,496 
1 ,238 ,845 
1,338 ,563 


11,301 ,563 


' See footnotes 1, 2, and 3, Table I. 


Man-hours 
worked 


5,816,909 


8,195,240 
8,051,291 
8,635,845 
8,608 ,782 
5,430 ,962 
2,820,300 
2,934,252 
3,536,403 
4,342 ,300 
6,733,770 


‘See footnotes 1, 2, and 3, Table I. 


Number of injuries ' 


TABLE IV 


YEARLY SUMMARY—UNDERGROUND MINES IN THE NATIONAL CRUSHED STONE ASSOCIATION SAFETY 
COMPETITION, 1926-46 ! 


Number of days 


of disability ' 


ro | 


Temp. Total 


Number of injuries ' 


be 


Temp. 


241 


Fatal 


Fatal 


6,000 
6,000 
6,000 
6,000 


6,000 


12,000 
48 ,000 


TABLE V 


YEARLY SUMMARY—QUARRIES AND UNDERGROUND MINES IN THE NATIONAL CRUSHED STONE 
ASSOCIATION SAFETY COMPETITION, 1926-46! 


Number of days of 


disability 


Temp. 
— 533 
300 68 
300 888 
300 617 
225 468 
— 147 
165 
349 

— 287 
— 249 
— 117 
— 91 
— 133 
600 457 
4,500 888 
750 169 
1,800 1,213 
4,950 1,123 
2,400 796 
3,000 755 
675 1,045 
19,800 10,558 


Total 
533 
6,368 


7,188 
6,917 


18,000 
60,000 
54,000 
30 ,000 
42 ,000 
24,000 
6,000 
6,000 
6,000 
12,000 
36,000 
42 ,000 
12,000 
12,000 
6,000 
18,000 
18,000 
24,000 
24,000 


18,000 
468,000 18,000 145,648 


P.f. 


12,000 


P.P. Temp. 
9,000 4,772 
2,400 7,254 
9,000 6,381 
6,060 6,150 
7,475 4,139 
18,660 3,687 
6,750 2,646 
48 3,242 
2,850 2,160 
9,900 3,264 
8,168 4,707 
5,875 4,552 
6,600 3,317 
9,400 2,135 
7,050 3,901 
10,050 2,435 
3,300 5,452 
12,096 4,985 
5,400 4,119 
3,750 4,260 
5,816 5,175 


Total 


31,772 
69 ,654 
69 ,381 
42,210 
53,614 
46 ,347 
15,396 
9,290 
11,010 
31,164 
48 ,875 
52,427 
21,917 
19,535 
16,951 
30,485 
38 , 752 
41,081 
33,519 
8,010 
28,991 


88,733 720,381 


——— Frequency 


rate! 


-646 
.244 
-105 
-083 
-554 
-867 
-955 
.389 
-046 
.899 
-226 
.980 


23.737 


42. 
59. 


Frequ' 
ra 


-263 
.863 
-147 


.340 


e 
te! 
978 
181 


.029 
.997 


ney 


Severity 
rate! 


Severity 
r 1 


Year Plants Fatal P.T. P.P. || | | 
1926 3 — 34 34 65 1 
1927 2 1 — 14 16 -- 50 19 
1928 5 1 — 68 70 — || 129 13 
1929 4 1 — 30 32 — 48 10.393 | 
1930 6 1 — 15 17 — 6,693 28 11.242 
1931 3 — — 4 4 147 11 -426 
1932 2 — — — 6 6 — — 165 37 1.041 
1933 3 — - 11 11 - 349 47 1.521 
1934 4 — — 13 13 - — 287 52 1.157 
1935 2 — — _ 3 3 — —~ 249 17 1.415 
‘ 1936 4 1 _ — vf 8 6,000 — 6,117 23 18.274 
1937 3 — — — 3 3 — — 91 8 .250 
1938 3 — — 2 2 — 1338 5 .398 
1939 4 — 7 8 1,057 20 .689 
1940 4 8 9 5,388 ii” .330 
: 1941 4 15 16 919 27 .553 
1942 4 33 34 - 3,013 43 . 834 
1943 5 - 45 48 — 6,073 47 .955 
1944 4 27 29 | : 9,196 39 .641 
1945 7 P| 22 24 —- 3,755 19 .031 
1246 8 31 35 18,720 26 .250 
Total 8 16 398 422 78,358 37H 933 
1926 48 |_| 250 | 5.462 
1927 50 472 485 _ 8.499 
1928 58 390 404 — 50.178 8.617 ; 
1929 57 316 327 — 37.865 4.888 
1930 74 242 259 30.086 6.228 
1931 61 202 219 — 40.324 8.5384 
1932 42 81 86 — 30.493 5.459 
1933 43 78 80 — 27.264 3.166 
1934 50 119 122 = 34.498 3.113 
1935 48 80 91 6,000 20.987 T.1T7 
1936 54 189 209 -- 31.0388 7.258 
1937 50 563,681 139 155 23.615 7.987 
1938 50 4,992,561 78 86 : 17.226 4.390 
1939 48 4,612,125 58 63 - 13.660 4.236 
1940 50 84,734,396 86 93 19.643 3.580 
: 1941 51 6,369 ,155 113 122 — 19.155 4.786 
1942 52 7,964,829 216 223 | 27.998 4.865 
1943 39 5,770,085 179 191 — 33.102 7.120 
1944 36 4,723,929 145 154 _— 32.600 7.096 
1945 538 7,325,882 157 160 21.840 1.093 
1946 54 = 8,630,738 228 239 27.692 3.359 
Total — 126,793,435 863.809 864,018 31.689 5.682 
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injury-frequency rate of 29.908 per million man- 
hours and an injury-severity rate of 0.655 per thou- 
sand man-hours of exposure to plant hazards. 


Accident-Free Plants 


The following 11 plants—10 open quarries and 1 
underground mine—received honorable mention and 
were awarded parchment reproductions of the 
quarry scene on the bronze trophy plaque for operat- 
ing throughout the year without a disabling injury: 


Ohio dolomite quarry, The J. E. Baker Company, 
Millersville, Sandusky County, Ohio; 110,155 
man-hours. 

Inwood limestone quarry, The J. E. Baker Com- 
pany, Inwood, Berkeley County, West Virginia; 
86,978 man-hours. 

Bakerton limestone mine, The Standard Lime and 
Stone Company, Bakerton, Jefferson County, 
West Virginia; 81,319 man-hours. 

Blue Mount trap-rock quarry, The J. E. Baker 
Company, Blue Mount, Baltimore County, Mary- 
land; 79,055 man-hours. 

Marquette limestone quarry, Marquette Cement 
Manufacturing Company, Cape Girardeau, Cape 
Girardeau County, Missouri; 70,098 man-hours. 

Winchester trap-rock quarry, The General Crushed 
Stone Company, Winchester, Middlesex County, 
Massachusetts; 69,354 man-hours. 

Union Furnace limestone quarry, Warner Com- 
pany, Tyrene, Huntingdon County, Pennsyl- 
vania; 57,822 man-hours. 

Plainville No. 4 trap-rock quarry, The New Haven 
Trap Rock Company, Plainville, Hartford 
County, Connecticut; 57,690 man-hours. 

Middlefield No. 1 trap-rock quarry, The New 
Haven Trap Rock Company, Middlefield, New 
Haven County, Connecticut; 49,822 man-hours. 

No. 4 trap-rock quarry, Southwest Stone Com- 
pany, Knippa, Uvalde County, Texas; 46,497 
man-hours. 

Millerdale limestone quarry, Waterloo Dredging 
Company, Waterloo, Black Hawk County, Iowa; 
28,350 man-hours. 


The Competition 


The winning plant in the annual National Crushed 
Stone Association Safety Competition is awarded a 
bronze plaque on which is portrayed in bas-relief the 
quarry scene on the pedestal of the “Sentinels of 
Safety” trophy awarded in the National Safety Com- 
petition. The plaque is furnished by the Explosives 


2 


Engineer magazine. Each plant in the contest, ex- 
cept the winner, that operates throughout the year 
without a lost-time injury is given an honorable men- 
tion award of a parchment certificate which is a re- 
production of the bronze plaque. In addition, each 
employee of an accident-free plant is presented with 
a Certificate of Honor. 

This annual Competition for the promotion of 
safety in the crushed stone industry is conducted 
under the same ru!’es as the National Safety Com- 
petition and the same records are used in both con- 
tests. There are two additional qualifications for the 
crushed stone competition which are that the opera- 
tion must have commercial production of crushed 
stone and that the company be a member of the As- 
sociation. Of the 494 enrolled operations in the 1946 
National Safety Competition, 54 were operated by 
companies that are members of the National Crushed 
Stone Association. 

The following 16 States were represented in the 
1946 contest: 


| No. of No. of | No. of 
State | plants Stat | plants State | plants 
| 
California 1 | Michigan 2 =| Pennsylvania } 12 
Connecticut 3 Missouri 3 | Texas 2 
Illinois is New Jersey 2 Virginia 4 
lowa | 1 New York 9 | West Virginia 4 
Maryland 3. | Ohio 3 
Massachusetts 1 | Oklahoma 1 


| 


Forty-four plants enrolled in the 1946 Competition 
were also enrolled in 1945. Seven of these plants had 
accident-free records in both years; 15 had better 
severity rates in 1946; and 22 had worse severity 
rates in 1946. The following is a comparison of these 
identical plants: 


| Man-hours | Total number | Total number of | ssciisiaad Severity 


Year | worked | of injuries days of disability | rate rate 
1945 | 6,527,090 142 7,688 | 21.755 | 1.178 
1946 =| 7,250,999 | 184 25,790 | 25.376 | 3.557 


Number of injuries Number of days of disability 


| P.T. | \Pemp. Total | | | Fatal 

1945 | 3,750 3,938) 7,688 
184 18,000 


1946 | 3 7 | 174 |} 


| 3,416 4,874)25,790 
| 


Causes of Accidents 


Fifty-two per cent of the accidents at the 54 crushed 
stone plants resulted from handling materials or ob- 
jects, falls of persons, and haulage, as shown in 
Table VI. Hand tools, falling objects, and machinery 


< 
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TABLE VI 


NUMBER OF INJURIES, BY CAUSES, AT QUARRIES 
AND UNDERGROUND MINES IN THE NATIONAL 


CRUSHED STONE ASSOCIATION SAFETY 


COMPETITION IN 1946 


Cause 


Falls and slides of rock. ; 
Handling materials or objects. . 

Explosives.......... 
Falls of persons.......... 
Bumping against objects...... 
Flying objects or particles... . . 
on ‘ 


Not stated................ 


Fatal 


TABLE VII 


DAYS OF. DISABILITY BY CAUSES OF INJURIES AT 
QUARRIES AND UNDERGROUND MINES IN THE 
NATIONAL CRUSHED STONE ASSOCIATION 
SAFETY COMPETITION IN 1946 


Permanent 

—— Tempo- Total Cause Fatal 

Total Partial rary 

-— 1 5 8 Falls and slides of rock. . 12,000 
- — 53 53 Handling materials or 
- - 21 21 — 
— — 1 1 tools. ........... 
3 21 24 Explosives............. 
ee — 6 6 Falls of persons........ 6,000 
as 1 20 21 Bumping against objects — 
7 7 Falling objects......... 
wk, = 9 9 Flying objects or particles _ 
1 11 12 Electricity............. 

2 14 
4 4 Stepping on objects..... 
5 5 Other cnumes.......... 
— 8 212 223 18,000 
16 16 Not stated... .. 
8 228 289 Grand total. . 18,000 

TABLE VIII 


. Tempo- Total 
otal Partial rary 
— 600 320 12,920 
— —_— 880 880 
224 224 
— — 10 10 
— 2,741 713 3,454 
— 1,212 17,212 
99 99 
— 1,800 437 2,237 
— _ 43 43 
—- 47 
— 150 424 574 
— 525 490 1,015 
— 24 24 
at 77 
30 30 
— 5,816 5, 030° 28 
145 145 
— 5,816 5,175 28,991 


AVERAGE DAYS OF DISABILITY PER TEMPORARY INJURY AT PLANTS ENROLLED IN THE NATIONAL 


CRUSHED STONE ASSOCIATION SAFETY COMPETITION 


Total 


mines quarries 

No.of No.of _ Av. No. of No. of Av. No. of No. of Av. 

Year temporary days of days of temporary days of days of temporary days of days of 
injuries disability disability injuries disability disability injuries disability disability 

1926 34 533 16 207 4,239 20 241 4,772 20 
1927 14 68 5 458 7,186 16 472 7,254 15 
1928 68 888 13 322 5,493 17 390 6,381 16 
1929 30 617 21 286 5,533 19 316 6,150 19 
1930 15 468 31 227 3,671 16 242 4,139 17 
1931 4 147 37 198 3,540 18 202 3,687 18 
1932 6 165 28 75 2,481 33 81 2,646 33 
1933 11 349 32 67 2,893 43 78 3,242 42 
1934 13 287 22 106 1,873 18 119 2,160 18 
1935 3 249 83 ve 3,015 39 80 3,264 41 
1936 7 117 17 182 4,590 25 189 4,707 25 
1937 3 91 30 136 4,461 33 139 4,552 33 
1938 2 133 67 76 3,184 42 78 3,317 43 
1939 7 457 65 51 1,678 33 58 2,135 37 
1940 8 888 111 78 3,013 39 86 3,901 45 
1941 15 169 11 98 2,266 23 113 2,435 22 
1942 33 1,213 37 183 4,239 23 216 5,452 25 
1943 45 1,123 25 134 3,862 29 179 4,985 28 
1944 27 796 29 118 3,323 28 145 4,119 28 
1945 22 755 34 135 3,505 26 157 4,260 27 
1946 31 1,045 34 228 5,175 23 259 6,220 24 
Total 398 10,558 27 3,442 79 ,220 23 8, 840, 89, 778 23 


on 18) 
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A Report on the Condition of the Experimental 
Bituminous Surface Treatments on Route 9-W, South of 
Albany, N.Y., after Four Years of Heavy Service 


By A. T. GOLDBECK 
Engineering Director 
and 


J. E. GRAY 
Field Engineer 


NATIONAL CRUSHED STONE ASSOCIATION 
Washington, D. C. 


N THE June 1944 issue of The Crushed Stone Jour- 

nal there were described a series of tar surface 
treatments constructed in September 1942, on an old 
concrete pavement. These experimental sections 
were laid on New York Route 9-W, south of Albany, 
near Bethlehem Center. It now seems appropriate 
to report on their service condition after about four 
years of very heavy mixed traffic, a high percentage 
of which consisted of heavy motor trucks operated 
at high speed. The inspection upon which this re- 
port is based was made by J. E. Gray in company 
with Edward Stickney, Deputy District Engineer 
(District No. 1), Edward Delahanty of the State 
Highway Department, who had charge of the orig- 
inal construction for the State and Harry R. Hayes, 
Engineer-Director of the New York State Crushed 
Stone Association. 

The remarks and conclusions regarding the vari- 
ous sections are substantially as reported by Mr. 
Gray and further comments are made by Mr. Gold- 
beck who aided in the original construction. For the 
sake of completeness and to permit of comparing the 
results, a short resumé of the various sections is 
given in Table I. More complete details of these 
sections were published in The Crushed Stone Jour- 
nal for June, 1944. 

The following comments were submitted by Mr, 
Gray as a result of his inspection: 


SecTion 1 West: Surface quite worn but satisfac- 
tory. More wear on curves than on tangents. 

Section 1 East: Surface treatment completely 
worn off. 


SEcTION 2 West and East: Surface in fair shape 


and quite granular in appearance. 

SECTION 3 West and East: Both sides failed badly. 
Concrete base probably a contributing factor, for 
concrete has scaled badly, cracked and road is mud 
pumping. 


Section 4 West and East: Surface failed—not 
enough aggregate. West side has retained more ag- 
gregate than east side. 

SECTION 5 West and East: Surface very thin. Size 
No. 2 stone offered no advantage; large stone has 
polished and does not add to skid resistance. The 
25 lb. treatment of No. 1 stone was more effective 
than a 35 lb. treatment of mixed No. 1 and No. 2. 

SECTION 6 West and East: Best of the single sur- 
face treatments. Worn quite thin, especially along 
center line. (See Fig. 1.) No. 2 size causes knobby 
appearance and probably is not as effective as uni- 
form, fine textured surface in preventing skidding. 


FIGURE 1 


General View of Single Surface Treatment Sec- 
tions 5 and 6 Showing the Wear in the 
Traffic Lane 


SEcTION 7 West and East: In good condition, but, 
again, No. 2 stone presents a polished, knobby sur- 
face. 

Section 8 West and East: Good condition, has a 
finer textured surface than in the case of the No. 1 
stone surfaces. 
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ON CONCRETE PAVEMENT NEW YORK STATE ROUTE 9-W, SOUTH OF ALBANY, N. Y. 
SEPTEMBER 18-25, 1942 


Table I 


DATA ON EXPERIMENTAL BITUMINOUS SURFACE TREATMENTS 


Test sections start at about 2.5 miles south of intersection of New York Routes 9-W and 32 (Bethlehem Center School or Glenmont P. O.) and end about 0.25 miles 
north of intersection 


Section 
Number 


and 
Side of Road 


1 West 
1 East 


2 West 
2 East 


3 West 
3 East 


4 West 
4 East 


5 West 
5 East 


6 West 
6 East 


7 West 
7 East 


8 West 
8 East 


9 West 
9 East 


10 West 
10 West 


11 West 
11 East 


North 500 ft. 
14 West 
14 East 
South 

North 374 ft. 
15 West 
15 East 


South 550 ft. 
North 200 ft. 


Single or 
Double 
Aggregate Surface 
Treatment 
Limestone Single 
Limestone Single 
Tailings Single 
Tailings Single 
Limestone Single 
Limestone Single 
Tailings Single 
Tailings Single 
Limestone Single 
Limestone Single 
Tailings Single 
Tailings Single 
Limestone Double 
Limestone Double 
Tailings Double 
Tailings Double 
Limestone Single 
Limestone Single 
Tailings Single 
Tailings Single 
| Limestone Double 
Limestone Double 
Tailings Double 
Tailings Double 
Limestone Double 
Limestone Double 
Recrushed ; 
Limestone } Single 
Recrushed 
Limestone Double 
{ Recrushed 
| Limestone | Single 
Recrushed 
| Limestone 
Single 
Double 


Nominal Quantities of Materials in order of 


Ist 


application (See Note 1) 


2nd 3rd 
Aggregate Tar Aggregate Tar | Aggregate 
25 (No. 1) 
30 (No. 1) 
30 (No. 1) 
30 (No. 1) 
30 (No. 1) 
25 (No. 1) 
25 (No. 1) 
| 40 (Mixture X) 
40 (Mixture X) 
40 (Mixture X) 
40 (Mixture X) 
50 (Mixture X) | 0.25 | 25 (No. 1) 
50 (Mixture X) 0.25 | 25 (No. 1) 
50 (Mixture X) | 0.25 | 25 (No. 1) 
50 (Mixture X) 0.25 | 25 (No. 1) 
_ 20 (No. 2) 0.45 | 30 (Mixture Y) 
| 20 (No. 2) | 0.45 | 30 (Mixture Y) 
20 (No. 2) | 0.45 | 30 (Mixture Y) 
20 (No. 2) 0.45 30 (Mixture Y) 
20 (No. 2) 0.35 | 20 (No. t) 0.15 | 10 (No. 1A) 
20 (No. 2) 0.35 20 (No. 1) 0.15 10 (No. 1A) 
| 20 (No. 2) 0.35 | 20 (No. 1) 0.15 | 10 (No. 1A) 
20 (No. 2) 0.35 | 20 (No. 1) 0.15 10 (No. 1A) 
25 (Mixture Y) 0.25 | 25 (Mixture Y) 
25 (Mixture Y) 0.20 | 25 (Mixture Y) 
25 (Mixture Y) 0.25 | 25 (Mixture Y) 
40 (Mixture X) 
40 (Mixture X) | 0.15 | 15 (No. 1A) 
30 (Mixture X) | 0.15 | 15 (No. 1A) 
20 (No. 2) 0.45 30 (Mixture Y) 
20 (No. 2) 0.45 30 (Mixture Y) 
20 (No. 2) 0.35 30 (Mixture Y) 0.lo 10 (No. 1) 


lst 


= 


AH 


a ww 


Number of 
Times Rolled 


| 2nd 


10 
10 


Note 1: Tar quantities are gallons per square yard. 
nominal quantities (See The Crushed Stone Journal for June 1944). 
Aggregate Size Numbers are New York Highway Designations shown below: 


Tar used 


square yard. Actual quantities used differed somewhat from the above stated 
State item 73a—grade B—AASHO Std. RT-8 (Float test at 32° F. =80—120). 


Sizes : No. 2 No. 1 No. 1 A 
1 90-100 00 
0-15 90-100 100 
4 90-100 


Mixture X: 


Mixture Y: consists of 4/5 No. 1 and 1/5 No. 1A. 


consists of 44 No. 2 and 24 No. 1. 


16 
| 
Tar =o | 3rd 
25 
: 
: 
| || 3 
|| | 
| ies 
| 
12 West 3 | | 
12 East 
13 West 25 3 
13 East 
South 500 {t. | 
| 
BE 
| 
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SEcTION 9 West: West side intact but has a knobby, 
polished surface. (See Fig. 2.) 

Section 9 East: East side has failed—completely 
worn off on the curve and is not as good as Section 
7 or 8. 

SecTIon 10 West and East: Surface intact but has 
an undesirable, knobby surface. 


FIGURE 2 
A Close-Up View of Double Surface Treatment Sec- 
tion 9, Showing the Knobby Surface Due 
to Large Size Aggregate 


SECTION 11 West and East: No. 1 stone has worn 
off leaving a knobby surface. Surface is durable but 
the knobby surface is undesirable. 


Section 12 West and East: Good condition, about 
same as Section 11, with perhaps more No. 1 size 
remaining. 

Section 13 West and East: This is outstandingly 
the best section of the entire series. It has a fine 
textured, sand-paper surface and resembles a plant 
mix. (See Fig. 3.) There is no excess of tar on the 
surface and yet the aggregate is well cemented in 
place. The aggregate has not become ground or pu!- 
verized and has not polished. Traffic rides on the 
stone and not on the tar. All were unanimously of 
the opinion that this was the most desirable surface 
treatment of the experimental sections. The north 
end is a little blacker than the south end, but is not 
considered to be too “fat”. The shoulders are slightly 
fat—perhaps due to the flow of the tar. 

SEcTION 14 West and East: West Side, South End: 
Worn and not nearly as good as the east side. 

East Side, South End: Surface is a flat mosaic with 
tar flush with the stone. This might be considered 
to be a triple fat. 


North End Beyond Intersection: Both sides good 
except for wear along center line. 


Section 15 West and East: Section quite worn. 
North 200 ft. is in good condition. 


General Observations Based on Inspection 


1. There was no bleeding in any of the test sec- 
tions. In the single surface treatments, as long as 
any treatment remained there was an aggregate 
rather than a tar surface to carry the traffic, thus 
indicating that the proportion of tar to aggregate 
was about correct. 

2. Double surface treatments were outstandingly 
more durable than single treatments. 

3. During the approximately four years of service 
there is no record of a serious traffic accident due to 
skidding, even though there are several curves in 
the 2% mile stretch of experimental road surfaces. 

4. Increased costs due to innovations in construc- 
tion procedure, such as in Sections 9 to 12, or in the 
processing of aggregates, such as in Sections 14 and 
15, are apparently not justified by the service re- 
sults obtained. 

5. The use of large size aggregate (No. 2) has 
proven to be objectionable due to the development 
of a knobby surface which may be conducive to 
skidding. 

6. The fine graded double surface treatment (Sec- 
tion 13) was outstandingly the best section. It seems 


FIGURE 3 


Section 13. The Best Section. A Fine Textured, 
Durable, Non-Skid, Double Surface Treatment 


to be durable and has a non-skid surface texture. 
It consists of an application of 0.25 gal. of tar, cov- 
ered with 25 lb. per sq. yd. of % to % in. aggregate 
(80 per cent of No, 1 and 20 per cent of No. 1A). 
This first treatment was rolled lightly and a second 
treatment identical with the first was given immedi- 
ately and rolled. 


| 
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Agricultural Limestone Division Expands 
Promotional Activities—Prepares Series 


of Ads for Members 


N LINE with action of its Board of Directors, the 

Agricultural Limestone Division of the National 
Crushed Stone Association recently has taken an- 
other long step forward toward its goal of develop- 
ing a well-rounded promotional program for its 
member companies. 

The latest project completed is a series of 15 news- 
paper ads which te!l the soil-liming story in crisp, 
clear language easy for the farmer to read and un- 
derstand. The message carried by most of these ads 
is broadly applicable to all sections of the country. 
Only two of them, “More Cotton Money” and “Lime 
Your Pastures,” are limited in use to areas where 
cotton growing or good pastures are an important 
part of the agriculture. 

The ads are being offered to members of the Divi- 
sion in sets and singly. Orders already received in- 
dicate that most members are interested in obtain- 
ing full sets of the 15 ads at $25.00 per set. By so 
doing, they have on hand for instant use a variety 
of well-illustrated advertising messages which they 
can hand to their printer on a moment’s notice. 

The illustration on the next page shows the titles 
and parts of some of the ads that comprise the series. 
A complete list of the titles is as follows: 


Farming is Like Banking 

This Robber Works the Year Round 

When You Sell Your Crops. . 

There Goes . . . What? 

In 50 Years Hunger & Disaster 

How Limestone Helps Keep Your Farm 
Productive 

313 Days to Apply Limestone 

Let’s Figure the Cost of Liming 

Liming is an Inexpensive Farm Operation 

Liming is Profitable 

Maybe Your Farm Doesn’t Need Liming 

Crops Look Yellow? 

Limestone Makes Protein 

More Cotton Money 

Lime Your Pastures 


It will be recognized that by breaking down the 
soil-liming story into its component parts a most in- 
teresting series of brief messages has been produced 
—one that permits the advertiser to insert in his 


local paper a different ad each week for nearly four 
months, or every other week for nearly eight months. 

As the experience of the industry becomes measur- 
able from the use of these ads, it is proposed to add 
to the series by preparing messages on the use of 
limestone for specific crops. Corn, soybeans, wheat, 
oats, hay, orcharding, and truck crops can thus be 
dealt with in a manner that will tie the liming story 
to a particular crop. 

The Agricultural Limestone Division is carrying 
a stock of the mats in the popular 2-column by 6-inch 
size and is in position to fill all orders promptly. 


Invisible Ink Cards 


The preparation of the ads is but one of several 
promotional devices that have been produced by the 
Division for its members. The first such selling aid 
was an invisible ink post card which must be dipped 
into water to reveal the message which again dis- 
appears when the card dries. Although it may be 
classed as novelty advertising, its tricky feature has 


WATER does funny things to this card 
. What it does to farmland is serious. is serious. . 


Tt makes soil “acid” or “sour” » “sour” by leaching out 
the lime at the rate of 300 to 


The frst rule in profitable farming is 
that which is lost. Do this with our agricultural 
limestone and and acidity ‘will dis disappea' r like this m essage. 


(Company name and 


resulted in its wide use. To date over 135,000 copies 
have been bought by member companies. When the 
card is made wet the above message is revealed. 


Folders Are Popular 


The most popular selling help that has thus far 
been developed by the Division is the series of three 
folders. Each one is printed in two colors and each 
tells the soil-liming story somewhat differently. 
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© Shown bere are some of the ads pre- 

pared bythe Agricultural Limestone 
Division for promoting the use of 
agricultural limestone. 
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COST OF FAILURE TO USE LIME 
CORN WHEAT HAY 


| 


1440 BU. 8008U. 60 TONS 
(SO! PER Ou) PER BU) PER Bu) (he PER TON) 


This chart, comparing two 
hypothetical farms of 160 
acres, is based on 26 years 


40 ACRES OF Each CROP 


CORN OaTS WHEAT HAY 


Field in 
putations made by 
versity of 
the use of limes! 
Farm B results in $ 


income per ve* 


72 TONS 


(he 


2000 BU 
(38 PER Bu) 


20 BU. 
PER Bu) 
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These folders, illustrated on page 14, are used ‘in 
a number of ways. Some members use them as a 
direct mail piece; others use them as envelope stuf- 
fers; a few companies have used them to hand out 
at country fairs and other gatherings. Perhaps one 
of the best ways to use them is to hand one to a 
farmer each time a limestone order is delivered. 

This latter method of distribution is called “point- 
of-sale” advertising. It has the advantage of placing 
in the hands of the buyer an attractive piece of lit- 
erature that gives him authoritative information on 
the product he has just bought, and serves to con- 
vince him that his purchase was a wise one. We all 
like to think that we spend our money wisely. It’s 
smart selling to help our customers think so. 


Truckers Can Be Helpful 


A number of agricultural limestone producers dis- 
pose of practically all of their material by selling it 
to truckers. However, the actual demand comes 
from the farmers. In such circumstances obviously 
it is to the producer’s interest to enlist the aid and 
cooperation of the trucker in distributing promo- 
tional materials to the farmers served by him. 

The observation has been made that many truck- 
ers haven’t the slightest idea why a farmer would 
want to buy “ground rock” to put on his land. If he 
would both read and distribute these folders and 
other pertinent literature, he’d have much more 
pride in his business and be a valuable salesman for 
himself and the producer whose material he is dis- 
tributing. 

There are, of course, any number of methods and 
devices that are being used successfully to stimulate 
sales and supplement personal sales effort and the 
work of county and community AAA field men. 
What has thus far been done by the Division, as de- 
scribed in this article, is a good beginning. Indica- 
tions are that the selling of agricultural limestone 
will become more and more competitive and that 
producers in their own self-interest will have to give 
increasing attention to selling and merchandising 
their product. The Division stands ready to serve 
its membership by continuously expanding its pro- 


motional campaign as rapidly as circumstances will 
permit. 


Highway Program Deferred to 
Relieve Car Shortage 


AJOR General Philip B. Fleming, Federal 

Works Administrator, reported on December 
17, 1947 to John R. Stee!man, assistant to the Presi- 
dent, that steps have been taken by the Public Roads 
Administration and State highway departments to 
cooperate in every possible way in the Nationwide 
effort to relieve the current coal car shortage. 

Pointing out that the Nation faces a possible short- 
age of coal during the winter months because of the 
lack of transportation facilities, Mr. Steelman re- 
quested the Public Roads Administration of the Fed- 
eral Works Agency to ask State highway depart- 
ments to defer the construction of “less urgent” high- 
way projects requiring rail haul of aggregates until 
next spring, in order to release as many cars as pos- 
sible for the hauling of coal for home and industrial 
use. 

Although most of the stone, gravel and sand re- 
quired for highway construction and maintenance is 
obtained from “local” sources and hauled by truck, 
the State highway departments have informed the 
Public Roads Administration that road building ac- 
tivities calling for materials generally hauled in cars 
that might be used for the transportation of coal will 
be restricted during the next three months to essen- 
tial highway projects. Northern States already have 
suspended normal highway construction for the 
winter. 

Public Roads Commissioner Thomas H. MacDonald 
advised General Fleming that 18 State highway de- 
partments will not initiate additional construction 
before March 1. Thirteen States have agreed to re- 
duce to a negligible amount the number of highside 
gondola and hopper cars used for the transportation 
of highway materials. 

The remaining States and the District of Columbia 
will cooperate by requesting low bidders on Novem- 
ber contract lettings to specify other types of freight 
cars for necessary materials, by using trucks for 
hauling whenever possible, by the use of lowside 
gondola cars on short hauls, by curtailing mainten- 
ance operations, and by opening quarries and pits 
near construction sites to produce stone and gravel 
for highway work performed by State and county 
forces. 
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National System of Interstate 


Highways Approved 


OUTES selected by the State highway depart- 

ments for inclusion in a national system of 
interstate highways have been approved with few 
changes by Federal Works Administrator, Major 
General Philip B. Fleming, the Public Roads Ad- 
ministration of the Federal Works Agency has an- 
nounced. 

The new interstate system as mapped by the State 
highway departments, in cooperation with the Public 
Roads Administration, comprises the most heavily 
traveled highways in the present Federal-aid system, 
and includes extensions of the system through urban 
areas. 

Final designation of routes in the system was 
reached after careful consideration of proposed 
routes and a series of conferences between repre- 
sentatives of State highway departments and field 
officers of Public Roads to settle differences involv- 
ing proposed alternate routes and connections at 
State lines. 

The integrated system, as approved by the Federal 
Works Administrator, consists of north-and-south, 
east-and-west, and diagonal routes that will make it 
possible to travel from any section of the country to 
any other section by a direct route. 

The system contains 37,681 miles of the Nation’s 
principal highways, including 2,882 miles of urban 
thoroughfares. Additional urban circumferential 
and distributing routes are to be designated later, 
and 2,319 miles have been reserved for these routes. 

The approved map shows the general location of 
all routes. Principal cities to be connected are indi- 
cated but details of the exact location are left for 
determination as construction projects are planned. 

Rural sections of the interstate system comprise 
only 1.1 per cent of all rural roads but carry 20 per 
cent of all rural traffic. The system reaches 42 State 
capital cities and will serve directly 182 of the 199 
cities in the country having a population of 50,000 
or more persons. Average traffic on routes compris- 
ing the system, exclusive of urban sections, was 2,693 
vehicles per day in 1941 as compared with 1,439 on 
the Federal-aid system, 972 on State highways and 
155 on all rural roads. 

In many large cities depressed or elevated express- 
ways will be built, making possible city travel at an 


average speed of 35 to 45 miles an hour, without 
stops for traffic signals and free of interference by 
cross-traffic. Depressed portions of expressways will 
be supplemented by parallel frontage roads for 
“local” traffic, and bridges will be constructed at 
intersections to serve cross-traffic. The urban ex- 
pressways will be integral parts of the national inter- 
state system. 

In recommending routes for inclusion in the sys- 
tem, State highway departments were governed by 
provisions of the Federal-aid Highway Act of 1944, 
which required that “there shall be designated in the 
continental United States a national system of inter- 
state highways not exceeding 40,000 miles in extent, 
so located as to connect by routes as direct as prac- 
ticable the principal metropolitan areas, cities and 
industrial centers, to serve the national defense and 
to connect at suitable border points with routes of 
continental importance in the Dominion of Canada 
and the Republic of Mexico.” 

The act further required that “the routes of the 
national system of interstate highways shall be se- 
lected by joint action of the State highway depart- 
ments of each State and the adjoining States,” and 
in another provision required approval by the Fed- 
eral Works Administrator. 

The Féderal-aid Highway Act of 1944 authorized 
$500,000,000 in each of the three fiscal years follow- 
ing the war to assist the States in developing a three 
billion dollar highway program which would include 
improvements on the regular Federal-aid system, on _ 
highways in urban areas where the population is 
5,000 or more, and on a Federal-aid system of sec 
ondary or farm-to-market roads in each State. 

The sum of $225,000,000 was set aside from the au- 
thorized annual appropriation for improvements on . 
highways in the regular Federal-aid system; $125,- 
000,000 was made available for urban sections of the 
system only, including expressways, circumferential 
and distribution routes; and $150,000,000 was ear- 
marked for State systems of secondary roads. 

No specific sum was provided for development of 
the national interstate system; however, since the 
system is made a part of the Federal-aid system, the 
amounts provided for this system are available for 


THE CRUSHED 


STONE JOURNAL 17 


PUBLIC ROADS ADMINISTRATION 
FEDERAL WORKS AGENCY 


NATIONAL SYSTEM OF INTERSTATE HIGHWAYS 


SELECTED BY JOINT ACTION OF THE SEVERAL STATE HIGHWAY DEPARTMENTS 


the interstate system. The appropriations authorized 
have already been apportioned among the States. 

In most States half of the cost of Federal-aid proj- 
ects and up to one-third of the cost of right-of-way 
may be financed by the Federal Government. The 
exceptions are States containing large areas of land 
in the public domain where a higher rate of Federal 
participation is permitted. 

Although the new interstate system follows, in 
general, the principal routes in the present Federal- 
aid system, it may be necessary in many instances 
to relocate existing highways or build alternate 
routes for express traffic in order to meet essential 
standards of width, grade, alinement, and control of 
access, Public Roads Commissioner Thomas H. Mac- 
Donald said. 

Routes included in the system, as well as the 
adopted standards of design and construction, con- 
form in broad outline to recommendations contained 
in the report submitted to President Roosevelt in 
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1944 by the National Interregional Highway Com- 
mittee, of which Commissioner MacDonald was 
chairman. 

Design standards for the system approved by the 
American Association of State Highway Officials on 
August 1, 1945, call for four-lane divided highways 
wherever the traffic volume is 800 motor vehicles in 
peak hours. For such highways in rural areas, a 
right-of-way of 250 feet is advocated as desirable. 
Traffic lanes 12 feet wide are recommended on all 
heavily traveled routes. Where traffic density ex- 
ceeds 3,000 vehicles in peak hours, elimination of all 
cross traffic at grade is advocated. 

Control of access to the interstate routes, particu- 
larly in and near cities, is considered essential. Large 
streams of traffic cannot move swiftly and safely if 
obstructed continually by vehicles entering and leav- 
ing an express route. Access points are to be placed 
as frequently as they are needed, but accomplish- 
ment of the main objective prevents permitting ac- 
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cess at every cross road or street, business place, or 
residence. Many States do not yet have adequate 
legal authority to control access. 

The National Interregional Highway Committee’s 
report was transmitted to Congress by the President 
on January 12, 1944, and in December of that year 
Congress enacted legislation requiring that the inter- 
state system be designated and authorizing Federal 
appropriations for highway construction in the first 
three post-war fiscal years. 

State highway departments were requested to se- 
lect routes for inclusion in the national interstate 
system and replies were received from all States in 
1945. Since that time representatives of State high- 
way departments and the Public Roads Administra- 
tion have been engaged in ironing out differences 
concerning alternate routes and connections at State 
boundaries. 

Meanwhile work has been started on improve- 
ments on sections of the Federal-aid system included 
in the national interstate system, for which plans 
had been completed prior to V-J Day. Commissioner 


=> 


MacDonald emphasized, however, that development 
of a national interstate system of highways embody- 
ing standards of design recommended by the Public 
Roads Administration and the American Association 
of State Highway Officials is a long-range program 
to be carried out over a period of years. 


Tennessee Companies Consolidate 


HE formation of a new company to be known as 

the Franklin Limestone Company, Inc., has been 
announced by Cale P. Haun and Henry E. Rodes, 
which company has purchased the plants and quar- 
ries formerly operated by the Franklin Limestone 
Company, the Middle Tennessee Stone Company, and 
the West Tennessee Limestone Company. 

The officers of the new corporation are Cale P. 
Haun, President; A. B. Rodes, Vice President and 
General Manager; and F. I. Morgan, Secretary. The 
Directors of the new corporation are Henry E. Rodes, 
A. B. Rodes, Cale P. Haun, Mrs. Julia Fay Haun, 
W. Joe Wallace, and Lawrence Howard. 


The National Crushed Stone Association 
Safety Competition of 1946 
(Continued from Page 8) 


were the succeeding most frequent causes of dis- 
abling injuries. Falls and slides of rock, falls of per- 
sons, and haulage accounted for 82 per cent of the 
days of disability. 


Summary of Tables 
Tables I and II show the relative standing of the 
open quarries and underground mines, arranged in 
ascending order of accident-severity rates of the 
plants. When two or more plants have accident-free 


records, the number of man-hours governs the order. 
Tables III and IV show yearly summary figures from 
1926 to 1946. Table V shows a yearly combined sum- 
mary of open quarries and underground mines in'the 
Competition. The number of injuries by causes and 
the days of disability by causes of injuries are shown 
in Tables VI and VII. Table VIII gives the average 
days of disability for temporary injuries at mines and 
quarries enrolled in the contest. Table IX gives em- 
ployment and accident data for crushed stone plants 
enrolled in the National Crushed Stone Association 
Safety Competition, 1945 and 1946, covering identical 
plants for both years and plants enrolled only in 1945 
and 1946. 


TABLE IX 


EMPLOYMENT AND ACCIDENT *DATA FOR CRUSHED STONE PLANTS ENROLLED IN THE NATIONAL 
CRUSHED STONE ASSOCIATION SAFETY COMPETITION, 1945 AND 1946, COVERING IDENTICAL 


Number of injuries ' 
Man-hours 


_ PLANTS FOR BOTH YEARS AND PLANTS ENROLLED ONLY IN 1945 OR IN 1946 


Days of disability ' 


Frequency Severity 


No. worked F. P.T. P.P. Temp. Total P.T.  P.P. Temp. Total rate' rate! 
Plants enrolled in 
1945 only...... 9 798 , 792 17 17 320 320 27.3738 0.515 
Identical plants, 
enrolled both 
years, 1945..... 44 6,704,821 3 140 1438 — — $8,750 3,940 7,690 21.328 1.147 
Identical plants, 
enrolled both 
years, 1946..... 44 7,510,346 3 - 7 174 = 184 18,000 — 3,416 4,374 25,790 24.500 3.434 
Plants enrolled in 
1946 only...... 10 1,379,739 1 54 55 - — 2,400 801 3,201 39.863 2.320 


' See footnotes 1, 2, and 3 in Table I. 


MANUFACTURERS’ DIVISION 


of the 


NATIONAL CRUSHED STONE ASSOCIATION 


These associate members are morally and financially aiding the Association in its efforts to 
protect and advance the interests of the crushed stone industry. Please give them favorable 
consideration whenever possible. 


Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. 
Crushing, Screening, Washing, Grinding, 
Cement Machinery; Motors; Texrope 
Drives; Centrifugal Pumps; Tractors 


American Cyanamid Co. 
Explosives Department 
30 Rockefeller Plaza, New York 20, N. Y. 
Explosives and Blasting Supplies 


American Manganese Steel Division of 
American Brake Shoe Company 

389 East 14th St., Chicago Heights, Il. 

Manganese Steel Castings, Power Shovel 
Dippers, Material Handling Pumps, Heat 
and Corrosion Resistant Castings, Recla- 
— and Hard-Facing Welding Ma- 
terials 


American Pulverizer Co. 
1249 Macklind Ave., St. Louis, Mo. 
Manufacturers of Ring Crushers and Ham- 
mermills for Primary and Secondary 
Crushing 


Atlas Equipment Corp. 

635 Ridge Ave., Pittsburgh 12, Pa. 

Shovels; Cranes; Draglines; Moto-Cranes; 
Earth Hauling Equipment; Road Rollers; 
Trailers; Asphalt Equipment; Pumps; 
Buckets; TracTracTors; Power Units; 
Tractors; Crushers; Asphalt Plants; Air 
Compressors; Shop Mules; Dirt Moving 
Equipment 


Atlas Powder Co. 
Wilmington, Del. 
Industrial Explosives and Blasting Supplies 


Bacon-Greene & Milroy 
205 Church St., New Haven, Conn. 
“FARREL-BACON” Jaw Crushers for Pri- 
mary and Secondary Operation. Convey- 
ors, Elevators, Rolls, Screens 


Bacon-Pietsch Co., Inc. 
149 Broadway, New York 6, New York 
Manufacturers of Farrel-Bacon Crushers 
and allied Screening & Conveying Equip- 
ment 


Barber-Greene Co. 
Aurora, Illinois 
Portable and Permanent Belt Conveyors, 
Belt Conveyor, Idlers, Bucket Loaders 
both Wheel and Crawler Mounted, As- 
phalt Mixers and Finishers, Coal Handl- 
ing Machines 


C. G. Buchanan Crushing Machinery Divi- 
sion of the Birdsboro Steel Foundry and 
Machine Co. 

1941 Furnace St., Birdsboro, Pa. 
Primary, Secondary and Finishing Crushers 
and Rolls 

Bucyrus-Erie Co. 

South Milwaukee, Wis. 
Excavating, Drilling and Material Handling 
Equipment 
Cross Engineering Co. 
Carbondale, Pa. 
Screen Plates and Sections, Perforated Plate, 
for Vibrating, Rotary and Shaking Screens 


Cummins Engine Co., Inc. 
Columbus, Ind. 
Diesel Engines, Fuel Pumps 


Deister Machine Co. 
1933 East Wayne Street, Fort Wayne, Ind. 


Deister Plat-O Vibrating Screen, Deister 
Compound Funnel Classifier 


Detroit Diesel Engine Division 
General Motors Corp. 
13400 West Outer Drive, Detroit 23, Mich. 
Light Weight, Compact 2 Cycle Diesel En- 


gines and “Package Power” Units for All 
Classes of Service 


Diamond Iron Works, Inc. 
Minneapolis, Minn. 
Rock Crushing, Conveying and Transmis- 
sion Machinery 


E. I. du Pont de Nemours & Co., Inc. 
Wilmington, Del. 
Explosives and Blasting Accessories 


Easton Car and Construction Co. 
Heavy-Duty Dump Body Trailers for Rock 
and Ore, Truck Bodies and Quarry Cars. 
Overhead Hoists for Dumping Haulage 
Units. Electric Heaters for Tar, Asphalt or 
Bitumen. 


Ensign-Bickford Co. 
Simsbury, Conn. 
Cordeau-Bickford Detonating Fuse and 
Safety Fuse 


Euclid Road Machinery Co. 
1361 Chardon Road, Cleveland 17, Ohio 
Heavy-Duty Trucks and Dump Trailers for 
“Off Highway” Hauls, Loaders for Earth 
Excavation 
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MANUFACTURERS’ DIVISION of the 
NATIONAL CRUSHED STONE ASSOCIATION 


Frog, Switch & Mfg. Co. 

Carlisle, Pa. 

Manganese Steel Department—Manufactur- 
ers of “Indian Brand” Manganese Steel 
Castings for Frogs, Switches and Cross- 
ings, Jaw and Gyratory Crushers, Cement 
Mill, Mining Machinery, etc., Steam 
Shovel Parts 

General Electric Co. 
1 River Road, Schenectady. N. Y. 
Electric Motors 

Goodyear Tire & Rubber Co. 

Akron, Ohio 

Belting (Conveyor, Elevator, Transmission) , 
Hose (Air, Water. Steam, Suction, Mis- 
cellaneous), Chute Lining (Rubber) 

Gruendler Crusher and Pulverizer Co. 

2915 N. Market St., St. Louis, Mo. 

Rock and Gravel Crushing and Screening 
Plants, Jaw Crushers, Roll Crushers, 
Hammer Mills, Lime Pulverizers 


George Haiss Mfg. Co.., Inc. 
381 Canal Place, Bronx, New York 51, N. Y. 
Clamshell Buckets, Portable Conveyors 


Harnischfeger Corp. 

4400 W. National Ave., Milwaukee 14, Wis. 

A complete line of Power Excavating 
Equipment, Overhead Cranes, Hoists, 
Smootharc Welders, Welding Rod, Motors 
and Generators 

HarriSteel Products Co. 
420 Lexington Ave., New York 17, N. Y. 
Woven Wire Screen Cloth 

Hayward Co. 

50 Church Street, New York City 

Orange Peel Buckets, Clam Shell Buckets, 
Electric Motor Buckets, Automatic Take- 
up Reels 

E. Lee Heidenreich, Jr., Consulting 
Engineers 

67 Second St., Newburgh, N. Y. 

Plant Layout, Design, Supervision; Open Pit 
Quarry Surveys; Appraisals—Plant and 
Property 

Hendrick Mfg. Co. 

Carbondale, Pa. 

Perforated Metal Screens, Perforated Plates 
for Vibrating, Shaking and Revolving 
Screens; Elevator Buckets; Hendrick Vi- 
brating Screens 

Hercules Powder Co. 

Wilmington, Del. 

Explosives and Blasting Supplies 
Hetherington & Berner Inc. 

701-745 Kentucky Ave., Indianapolis 7, Ind. 

Asphalt Paving Machinery, Sand and Stone 
Dryers, Dust Collectors 

Illinois Powder Mfg. Co. 
124 N. 4th St.. St. Louis, Mo. 
Gold Medal Explosives 
Insley Manufacturing Corp. 
801 N. Olney St., Indianapolis, Ind. 
Concrete Carts and Buckets 


Iowa Manufacturing Co. 
Cedar Rapids, Iowa 
Rock and Gravel Crushing, Screening, Con- 
veying and Washing Plants, Hot and Cold 
Mix Asphalt Plants, Stabilizer Plants, KU- 
BIT Impact Breakers, Screens, Elevators, 
Conveyors, Portable and Stationary Equip- 
ment, Hammermills 
Jeffrey Manufacturing Co. 
E. First Ave., Columbus 16, Ohio 
Material Handling Machinery, 
Pulverizers, Screens, Chains 
Kennedy-Van Saun Mig. and Eng. Corp. 
2 Park Ave., New York City 
Material Handling Machinery—Crushers, 
Pulverizers, Vibrating Screens 
Kensington Steel Co. 
505 Kensington Ave., Chicago, Ill. 
Manganese Steel Castings, Dipper Teeth, 
Crawler Treads, Jaw Plates, Concaves and 
Hammers 
Keystone Driller Co. 
Beaver Falls, Pa. 
Drills, Power Shovels 
King Powder Co., Inc. 
Cincinnati. Ohio 
Detonite, Dynamites, and Blasting Supplies 
Koehring Co. 
3026 W. Concordia Ave., Milwaukee, Wis. 
Mixers, Pavers, Shovels, Cranes, Draglines, 
Dumptors, Traildumps, Mud-Jacks 
Lima Locomotive Works, Inc. 
Shovel and Crane Division 
1108 Lima Trust Bldg., Lima, Ohio 
Power Shovels, Draglines and Cranes 
Link-Belt Co. 
300 West Pershing Road, Chicago, III. 
Complete Stone Preparation Plants. 
veyors, Elevators, Screens, Washing 
Equipment, Speed-o-Matic Shovels— 
Cranes—Draglines and Power Transmis- 
sion Equipment 
Ludlow-Saylor Wire Co. 
. Newstead Ave. & Wabash R. R., St. Louis, Mo. 
Woven Wire Screens and Wire Cloth of 
Super-Loy, Magna-Loy and All Commer- 
cial Alloys and Metals 
Mack Manufacturing Corp. 
350 Fifth Ave., New York 1, N. Y. 
Trucks, Truck-Tractors of All Types and 
Capacity, Gasoline or Diesel Power Optional 
Maguire Industries, Incorporated 
Nostrip Division 
122 E. 42nd St., New York 17, N. Y. 
Nostrip, Roctreet 
Marion Power Shovel Co. 
Marion, Ohio 
A Complete Line of Power Shovels, Orag- 
lines and Cranes 
McLanahan & Stone Corp. 
Hollidaysburg, Pa. 
Complete Pit, Mine and Quarry Equipment 
—Crushers, Washers, Screens, Feeders, etc. 


Crushers, 


Con- 
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New Holland Machine Co. 

New Holland, Pa. 

Limestone Pulverizers; Jaw, Roll, and Ham- 
mer Crushers; Elevators; Revolving and 
Vibrating Screens; Dewaterers; Belt and 
Apron Conveyors; Conveyor Belting; 
V-Belts; V-Belt Drives; Engines; Electric 
Motors; Concrete Mixers With or Without 
Power Lifts 

Noble Co. 
1860 7th St., Oakland 7, Calif. 
Batching Plants, Bulk Cement Plants 


Nordberg Mfg. Co. 
Milwaukee, Wis. 
Cone, Gyratory, Jaw and Impact Crushers; 
Grinding Mills; Stone Plant and Cement 
Mill Machinery; Vibrating Screens; Griz- 
zlies; Diesel and Steam Engines; Com- 
pressors; Mine Hoists; Track Maintenance 
Tools 
Northern Blower Co. 
65th St. South of Denison, Cleveland, Ohio 
Dust Collecting Systems, Fans—Exhaust 
and Blowers 


Northwest Engineering Co. 
135 S. LaSalle St., Chicago 3, Ill. 
Shovels, Cranes, Draglines, Pullshovels 
Pioneer Engineering Works, Inc. 
1515 Central Avenue, Minneapolis, Minn. 
Jaw and Roll Crushers, Vibrating and Re- 
volving Screens, Scrubbers, Belt Convey- 
ors, Traveling Grizzley Feeder 
Pit and Quarry Publications 
538 South Clark St., Chicago, Ill. 
Pit and Quarry, Pit and.Quarry Handbook, 
Pit and Quarry Directory, Concrete Manu- 
facturer, Concrete Industries Yearbook 
Quaker Rubber Corp. 
Tacony and Milnor Sts., Philadelphia 24, Pa. 
Conveyor Belts, Hose and Packings 
Robins Conveyors Division, 
Hewitt-Robins Incorporated 
270 Passaic Avenue, Passaic, N. J. 
Belt Conveyors, Bucket Elevators, Gyrex 
and Vibrex Screens, Feeders, Design and 
Construction of Complete Plants 


Rock Products 
309 West Jackson Blvd., Chicago, Ill. 


Sanderson-Cyclone Drill Co. 
South Main St., Orrville, Ohio 
All Steel Wire Line, Air Speed Spudder, 
Large Blast Hole Drills, Drilling Tools 
and Drilling Supplies 


Screen Equipment Co. 
9 Lafayette Ave., Buffalo, N. Y. 
SECO Vibrating Screens 
Simplicity Engineering Co. 
Durand, Mich. 
Simplicity Gyrating Screen, 


Simplicity 
D’centegrator, D’watering 


Simplicit 
Wheel 


Smith Engineering Works 

E. Capitol Drive at N. Holton Ave., 

Milwaukee, Wis. 

Gyratory, Gyrasphere, Jaw and Roll Crush- 
ers, Vibrating and Rotary Screens, Gravel 
Washing and Sand Settling Equipment, 
Elevators and Conveyors, Feeders, Bin 
Gates, and Portable Crushing and Screen- 
ing Plants 


St. Regis Sales Corp. 
1925 O’Sullivan Bldg., Baltimore 2, Md. 
230 Park Ave., New York 17, 


Automatic Filling and Weighing Machines 
and Multiwall Paper Shipping Sacks 


Stedman’s Foundry & Machine Works 
Aurora, Indiana 
Stedman Impact-Type Selective Reduction 
Crushers, 2-Stage Swing Hammer Lime- 
stone Pulverizers 


Stephens-Adamson Mfg. Co. 
Aurora, IIl. 
Belt Conveyors, Elevators, Feeders, Car Pull- 
ers, Screens, Skip Hoists, Complete Plants 


Taggart Corp. 
(See St. Regis Sales Corp.) 


W. O. & M. W. Talcott, Inc. 
91 Sabin St., Providence, R. I. 
Belt Fasteners, Belt Lacing, Conveyor Belt 
Fasteners, and Patch Fasteners 


Taylor-Wharton Iron & Steel Co. 
High Bridge, N. J. 
Manganese and other Special Alloy Steel 
Castings 


Thew Shovel Co. 
Lorain, Ohio 
Power Shovels, Cranes, Crawler Cranes, 
Locomotive Cranes, Draglines. Diesel 
Electric, Gasoline. 3/8 to 2-1/2 Cu. Yd. 
Capacities 


Traylor Engineering & Mfg. Co. 
Allentown, Pa. 
Stone Crushing, Gravel, Lime and Cement 
Machinery 


Trojan Powder Co. 
17 N. 7th St., Allentown, Pa. 
Explosives and Blasting Supplies 


W. S. Tyler Co. 
3615 Superior Ave., N. E., Cleveland, Ohio 
Wire Screens, Screening Machinery, Scrub- 
bers, Testing Sieves and Dryers 


Universal Engineering Corp. 

625 C Ave., N.W., Cedar Rapids, Iowa. 

Jaw Crushers, Roll Crushers, Hammermills, 
Complete Crushing, Screening and Load- 
ing Plants, Either Stationary or Portable 
for Stone Aggregates or Aglime 


Vibration Measurement Engineers 
7721 Sheridan Rd., Chicago, Ill. 
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